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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a film-forming composition capable of imparting a low density film excellent in 
dielectric constant characteristics and water absorbency characteristics and useful as an interlayer insulating film in 
semiconductor elements, etc., being an uniform coating film and excellent in CMP resistance, and also excellent in 
storage stability. 

SOLUTION: This film-forming composition comprises (A) silane compounds composed of at least one kind selected 
from the group consisting of R2R3Si(OR1)2, R2Si(OR1)3, and Si(OR1)4, and R2s(R10)3-sSiRSi(OR1)3-tR2t (wherein 
R1 to R3 are each a monovalent organic group; R is a divalent organic group; s and t are each an integer of 0-1) or its 
hydrolyzate and/or condensation product, (B) a polyether represented by the general formula PEOn-R' (wherein PEO 
is a polyethylene oxide unit; R' is a 5-30C monovalent organic group; n is an integer of 5-50) and (C) at least one kind 
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(54) ismo&m mmj&mm&to, mo&mjm&£.zH&mmm 

(57) 

if^^ttictfls^s^^fflffi^^^n^-rs c to 

IMfc^m R 2 R 3 S i (OR 1 ) 2 , R 2 Si 

(or 1 ) 3 *5±t5s i (or 1 ) 4 (omfabmtzttti 

th 1Mb. R 2 s (R 1 O) 3-s SiRSi 
(OR l )3-t R 2 t (R 1 ~R 3 ttRI— "Ct>S'io-CV> 
rt±<, R»±2ffi©*^S* 
s*3.fctf tttO~l <*>&ifcT-*>*) . i 

-a-ifev (B) — j»5£PEOn-R' (fcfc'U PEOtt 

# y u ^sj-^w K*tt, R' 5~30© 
lftOfiS. n 125-5 Q©St4:*t) "C^ttS 

#yrc— x/k tehmz (c) r/u=»-/u3R*ttt, 



(2) 



#M 2 0 0 1-4 9-1 7 9 



[gfjfcJii] (a) (A-i) TiE-asas (i) x-m 
znzit&m, (a- 2) Tie-as^ (2) x-mztiz 

it&Vl&JiTf (A- 3) TSE-J©*: (3) xmzivzit 

<&®<nmfrhmtzfrtz.<i>f£< ititi, (a— 4) t 

R' R 1 S J (OR 1 ) , (1) 

R 1 S 1 (OR 1 ) , (2) 

S I (OR 1 ) « (3) io 

R* s (R 1 O) ,-. SIRS! (OR 1 ),-, R* , 

..... ( 4 ) 

(r 1 ~r 3 r±m—-e^mt£ox^xi>j:<. ^n^ti 

0~1<73H3S-C*fe5. ) 

(B) -SKPEOn-R' (fcfc'U PEOI4*fy3i 
^ w^^-df-^-f R' \-tmMW. 5 ~ 3 o <n i *co 

n «: 5 ~ 5 o <omk*7Mr) x-m £ tts =tf y ^ 

— r/K ft <b t/tr 

[gf*JS2] (A) /&#<P. «-/£#*3fe£*D*5W&«S 
*4fcfctMIEUfci:#fc, (A- 4) Ot&ifi (A-l) /& 

(A- 2) (A- 3) J*»*JJ:15 (A- 4) 

^^S(CStur5~5 0fift%t?&!5. a>o ( (A 
-1) ^<Oif) < C (A-2) ^tffi , 

( (A- 3) &&<03LS} < C (A-2) ^©1 

[Il*«3] (c) j&ata*. 7^3-/^gK*jJ:y 30 

in#m 5 ] mxm i ~ 3 v ^-f^^^ i ^nm<omma. 
mm8.<ya*&m\z&$; u (b) j£#<o#a?s&*s&?? 

tS«-e*Dmu-C (A) J«»tr-«BWS**» <fc<^T-±f5 
5S*3S4IS«roK(OJg^S. 40 

I8t*« 6 ] i ~ 3 1/ vr i ®&tt<DmMi8. 
mmj$.®*mmcmi6C. (b) /fc3-o#a?ia££*±tf> 
w&x-imm&'m ^mtjs #js 4 mwmvM&x 

85. 

[st#JS7] ss^4~6v>-rn-4>i3®ia«^<o^ 

[0 0 0 1] 



saKW^t u-c, «*»w»ttK«*u cm 

[0 0 0 2] 

V* (SiOz ) K*s#ffl$ti/TV>5„ ttt, 

ftHMIftMMrJtfjfti-ftC&tr 3 ttfcLT, S 
OG (Spin on Glass) ^t^ff^-S^ h 

m<nii&mski>mm2tiz£5iz.tj:-ox^z>. 
nut,** mmmt^&mitizm \ x *> &fritm#Ni 

[0 0 0 3] ^it, W6-1 8 12 0 l-fH&mz. 

±<o*v *-*-&±&&b^zmsi^&mmsmiaM 

Vox-Sot,. L*»U/£dse>. tie*ro«6»mSPjIiK^K*r«sf 

[0 0 0 4] 

[B?«^»^:LJ:5 bTZ>mm) ±IS^S^C 

ttmfcm+teb-izisrtzmreiiieiMkmb u-c, 

[0 0 0 5] 

[St®&a?*i-*fcs!><o#g:] *3BWtt, (A) (A- 
1) TiE-^iC (1) xm£th5<t-&®> (SJLT HIS® 

(i) j t^vN^) , (a-2) Tse-i&s: (2) xm 

ZtiZlt-t® (S*T W (2) j tt^5) 
(A- 3) TB-«* (3) -C«**i,*fl:**b (S*T 
r<b-g-«i (3) j tt^5) <Dmfrt>mt£tv1t'J>ti:< b 
tili, (a- 4) tie— W:^; (4) xmistiZik-S 
to (£AT rfls** (4) j i1>v>5) , bitt-TZis 
^coaoTjc^ifeJsiV/'Sfctt-toJS-g-fe 



P)- 



4#fHl2 0 0 1 -4 9 1 7 9 



(EAT. ^tb^ftU r (A-l) /£#J . r (A- 2) 
i£#J , (A- 3) £&} , r (A- 4) tt^ 
5) > 

R 1 R 3 S I (OR 1 ) » (1) 

R* S i (OR 1 ) a (2) 

S i (OR 1 ) « (3) 

R' s (R 1 O) SIRSi (OR l ), M R* t 

(4) 

(r 1 -r 3 f*ra— T?ts*o-t^-ct>j:<. **t«x 

(B) -KPEOn-R' (fctfU PEOttJKyx 
f^mt^T KJWSfc, R' ttK*»5-3 0©l«O 

(c) T/u^-^mmm. ^h^si, tsksswk 

(A) 

US: 4: #UU (A-4)*»tt. (A-l) 20 
(A- 2) (A- 3) J*»*J:W (A- 

4) j8^8il:»U5-5 0tt%-efc9, 
C (A-l) < C (A- 2) at&nm 

ft) s ( (A- 3) /*#<Dfift) < C (A- 2) jfeA*) 
Sft] s -Cfc6r^3fftU\ £fc. (C) 

fcfc*U (B) ^<05WWia«*»l^taS-CAD«iUX 
(A) WRflsS*. ftl>-C±!2 (B) 

mf&mm&tozm&izmi^ (b) /^dswmuek 

[00 06] 

y^-ilt, (A) Cfls-Wfc (1) - (4) . * 40 

WJS*t8*mfcLr#«0 (B) #yic— ^/ufcJH 
irv (A) - (B) flt&<»tmk\+X (O MKtrJe^ 
5 0 *><T, (A) - (C) A#**#t"«:WW!*>|& 

^trva-UfcttiffcJzSK s/y s^J^&ifa&tt 
fcl&*U ^UTAD^lcJ: 9 n (B) XV^—t/i-IsX 

v (o sjBE^K^t. (a) tt<ommm&*ft&5 

t, (A) *»*if9^»4fcf4g**^^>ll««:*j« 
-r*kkt>\^ (B) tfy:c-?*#5MF so 



*S— tt«c§6h, #7LK^(K!6««-e*> 9 , CMPiffi: 

[0 0 0 7] ww-C. (A) ^5>IC^*t-5JiiaAD7K^ 

4h*tts ±15 (A) j*#£fl*/£t-6fc^fe (l) - 
(4) IC^^SR 1 O-Si-^T^JDrfc^SFStbT^ 

Cti«b^^feott)J:v\ (A) A^fcis 

tt*±IE9B*<*f4, (A) rt«*»*r5Y&fi*& (1) 

~ (4) <oini*5W»!ft^*>7y— /^Sds»-&UTS i - 

[0 0 0 8] HT* *3tifl\Z.m^t>tL& (A) - (C) 

«#tt*iffco!r*TIWfi*S # 
[0 0 0 9] (A) fifc-fr 

(A) jfcfrtt. 4 — 6fltf>R 1 O-SSr^rrSft'&jfc 
(4) d>b#riSSn* (A-4) *»*rjB«W6»fc b-C 

«JBU -til: (A-l) . (A- 2) *J:tf/*fctt 
(A- 3) *r»«-r*. *35WW8^T. (A-4) A 

»«r»v^«ri:teJ:D % ttlcCMPlN&PA&J:**. 

±K— (1) ~ (4) fcl*3Vvc. R» ~R3 f jt % |Q 

a-s. ry/us; ^y^/w«*if*»*f*ii:*s-c# 
^atr/p*. :/^A**if*s*rr&*u »*u<ii 
^Ltv>TtJ:<, *e>^7K*JDK^7-y3llJBC**if 

fcftilS*t-CV^*>J:ir\ — jft* (1) - (4) 

[0 0 10] -«5£ (1) xmZKZit&VonMrftM k 

^/U-v^-i s o~7 p p^v'v'7>> — 

i^^^/U-^-t e r t-yh^'>7^ v 5 
*^jVi?7aLj ^^7^ h^rv">7 
V % i/if/^xh^i/v'7>'> ^^/W-ix-n -7" 
d^-»7V x i^—i s o-^ajjf^-v'v' 

7^ ^^/U- v^-n-^h^/>7^ v^m^/u- 
i^-s e c h^v">7 % A ^^/U-^-t e r t 

-yh^*»7^ j;x^i;7iy^>v'7^ v 5 - 



5 



(4) 



#PJ2 001-4917 

6 



n-^n \£fl,*J* Y*cisiS7ls, i?-n-^P^x 
h*~>S'7>\ is-n-Zfv fc:VU-i/-n-^n7K^f>> 
>T7 i/— n— fcT/U— v?— i s o — :/n /K3rv^> 

-n-yoe/U-^-s e c-^h^'»7^ v?- n 
-^nf/i/-i/-t e r t-y v^— n — 

7u fcf/l^-i/-^oi/ * is is 7 ^> v/- i s o — :/n fc a 
/VS** h 3?— i s o-^DtV^x^i/ 

7^ v 7 — i s o — fcf/U— v?— i s o — ^OTK^rv" 10 

i^- i so-ZPtVP-^-n-^h^i/i/y 
>\ is- i s o t°/V-is- sec h3f-v^>9 

V, v*— i s o fcVU-v 5 - t e r t -^h^V'> 

9^ S?— i s o-yPfcVl/-v?-7x/^^>7^ 

h^'>.'>7^ v*- n -y^/V-i?- n -7vtf*isis 
7^ ^-n-^/U—v 5 - i so-/p^»7 
>\ ^-n-yf/l--^-n-^hm7^ i/-n 
-^f /U-i/- s e c h^r^i/7^ v* — n— 7*f- 
/U-is- t e r t-^h^7V> v^-n-y^l— 20 
y-7x;^ri/'>7^ v^— s ec— ^f/I/^^ h^ri/ 
iS7ls, s e c - ^f ;V"^x h^'»7^ v 5 — s 
e c — zf^fr— n — :7 P dzK3rv'v'7>\ sec 
-yf/u-i/- i s o-^P^^i/y^ v 5 — sec 
-^/U-S^-n-^h*^^^ i>- s e o -zf^ 
v?— sec — y h^rv'i/y >\ s e c — "/^JV 

— is— t e r t — Zf Y Crisis? Is, is— sec — Zf^-jV 
~y-7xy ^r>C/^ is, v?— t e r X-Zf^/^is^ Y 
^^>7^ v 7 — t e r t -yf^i^x h^rv'v':7>\ 
v?-t e r t -^/^-^-n -^OTK^rv-v-^^ v> 30 

— t e r t -y^/U-is- i s o -^DzK^v^ix^ is, 
is- t e r t~^-^n-y^'»7y, 

t e r t — Zf^f-fc— is— s e c — Zf Y *cisis7ls, is— 
t e r t -y^/U—is- t e r t ~Z? Y*cisiS7ls, is 

— t e r t — -f^fr— is— Z7 ^S^cisis^ls* is7 =.z=- 
fris* h#v">7^ isZ7 ^z^jV—is—zc Y Crisis? 
is, is7=.zzL/v-is-n-Zf*tf*isi/7l/. is7^zz. 
/! — is- i s o—yvtf^-isis^ls, iSzr^-su-is— 
n-7 YZcisis-^ls, is? ^zz-/V- iS- sec -Z? Y*r 
isisy i/7xx/l/-i/- t e r t — Zf Y *cisi/7 40 
is, iy7 xzz.,vi>7 xj *lsi/7lst£¥tl%t\f htlt> 9 

[0011] (2) *c^Stt^>ft:^oA 

urn tr^YD* h^->7y, ^f;uhy 

xh^>'>7^ yf;^!l-n-7'a^/v'7 , A 
*^;VYD - i s o-Zfv7£*cisis7>s ^^hy- 
n-y h#~>v'9>\ ^f;l'hy-sec-7 r h^» 
7 is, ^^/VYD-X e r t -Zf Y Crisis 7 \s, 

*?/\sY V=-Y*isiS7ls, z^^fVY}) - n-zfui$*c*s 
is 7 is, zxl^/\,YD- i s o -7 r atf*cisiS7>'. ^ so 



6 Y V - Y*isiS7ls^ cc^/U h y - s e c 

h ^»7^ ^^/U hD-tert — :/ h *isis7 

xf;uhy7x;^»7y, n-^p^hD^ 

h3rv'v'7>\ n-^oe/Uhyxh^>i/7y N n - 
T^p fcVi' h D - n-^P^C/^y^ n-^Pt'/Ph 

so-T'p^^^^ n— f/U h y — n 
-7 Y*risiS7ls, n -^o fcVu h D - s e c -Zf Y * 
is is 71/, n-yp^hy-tert-yh^»7 
>\ n-^ntf/Uhy 17^/ 3r i/ >9>\ i-^pf/U 
hy^ h^rv->7^ i-^DtVPhyxh^^ 
>\ i-/ptVVhy-n-7 P P^>'>7^ i 
n e/P h y — i so -7u7$3cisiS7ls, i fcVu 
h y -n-^ h^rv">7^ i —Zfn fcVP h y - sec 
-7"h#^7^ i-^P^hy-tert-^h 
*->~>9>\ i -7 J P^hy7xyaf.^>7y > n _ 
/f/uhy^ h^>7>, n-^f/VFyxh^i/i/ 

n-^fvU-h y — n - ^ n 7 >\ n 

f/uhy-i so-/p^-»7^ n-y^hy 

— n—Zf Y*isiS7ls. n -zf^jv Y D - s e c —Zf Y 
*i/iS7ls, n"7'f/^y-"tert-7'^'»7 
V, n-7 r f^hy7x7^r;/>'7^ sec-^fvU 
hy^h^>'>7^ sec-^-Mx^'» 
9>\ sec - Zf^-;\s- Y D — n— 

sec —Zf^JV— Y y — i so -T^P/f^r^^ s 
e c -Zf^>\s~ Y y -n-y h^ev'>'7>\ s e c 
^vW— hy-sec — :/ h ^rv/y^ >\ s e o—Zf^-/^ 

— YD - text —7 Y^riyiS7^, sec —Zf^-fr- 
Yyz?~s'*ri'i'7>. t-Zf^-JVY]) ^ Y*isiS7 
is, X.-Zf^JVYD^-Y^risiS7l^, t — Zf^fV YD — 
n—Zfvtf*risiS7l'. X. —Zf^A' Y D — i so—Zfv 
tf*i/is7ls, t-Zf?'/UYV-n-zrY*cisiS7>', 
X-Zf^/VYD - s e c-Zf Y*cisiS7ls, X-zf^fr 
YD- x e r x -zf Y Crisis 7^. t-7 r f/Vhy7x 
7^'»7^ 7xx/l/hy^ Y*cisiS7ls, Z7 
YD^ Y Crisis 7^/, 7 =l~;V Y D - n-zfu^isis 

7 is, 7xx/l/hy-i so-^P^-yi/y^ Z7 ^ 

Y D -rv-Zf Y*i/i/7^, 7x-/>hy-sec 
-Zf Y*isiS7>. Z7^—jVYD~X e r x-zfY*is 
iS7ls, Z7x.zz.fV YD *c\sis7ls/£¥<D\Zfr, t* 

zz-/VYD * Y^cis^7ls, fx/uhyx b*isis9^ 
y-T^Jzf* \f)VYD * Y^riyiyyls, y-T^/Zf 
v f/u YD^Y*isiS7l/. y-^Dis K^r^n 
YD * Y*isis7ls, y-JfDisY'*isy*\f;\sYD=- 
Y*i/iS7ls, Y~Fy7PP^PtVuhy^h^^> 

7 is, y -hy7PP/p ^hyxh^f^>7Wj:if 

[00 12] $5>tw x — HSS (3) -C**tL5ft^*^) 
^^irb-C«. -r Y7* Y*isis7ls, T Y7^Y* 
isis7>. TYy-ri-zr*iS*i/is7is, TY7-1 

s o-Zfutflrisi/Jis. 7- Y7-n-Zf Y*iS7^, 



7 



(5) 
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r h7-s e c — :/ 7^7-tert- 

[0 0 13] (1) - (3) <0 5"fe. »*L< 

fh7^ h^->'>7>-. h7X h^'>'>7^ X 
h7-n-7'0/K^*>v'7^ 7h7~i s o— ^cr^ 
^r'»7^ h^rix^7V % ^f^hyx 

f/Uh y-i s o-^P^^rv'v'^^ ^oi^/^h y ^ 
^'»7^ 7x=/Uhy3ih^»7^ 
^ h^'>'>7^ S^^/I^ifcn h3rVi'?>\ v^cc 
n/Ui^ h^ri/i/^^x i/7xn/l,i;x h3ri/v'7>'"C 
^lw#£b< fcfc. 7h7^ h**->7>\ 7h7 

/^ji h^rv^>7>-efc5 0 (i) — 

(3) fi. i as>5 i^ii 2 aa±*H^tt« ut t j: 

[0 0 14] — ±K— «5£ (4) lUo^T, Rf*. 
2«o*aH6«r^U s*5J:t5tttO-l(7)SB»S:^ 
-To _tfE-HS:*t (4) te^x. 2«ot«S 

TV^Ct>J:ir\ — »sC (4) tefci^T* xy-u- 

[0015] — «rsS (4) x~m2ti&ib&to<D&»mk 
tttt, tr^ (hy^ h^rv-^y/w) * >\ V* (h 

yrch^r^y/^) **Z/^ fcf* (hy-n-^P^ 

^^v N t** ( h y- i y 

/1-0 tr* ( h y -n-^ h^rv-v-y yu) 

v v tr* (hy-sec-^h^i/y^) t* 
* (hy-t-yh^r^y^) ^v^^e* * (h 

[0016] 1, 2-fc** (hV * h^rv'^y/U) :r.* 

v. i, 2-e* (hyih^y/u) i, 

2-tf* (hy-n-^nxK^rv^v-y/U) ai*^ 1, 
2-tr;* (hy- i -:/njtf*2/S/y/u) Ji^V. 1, 

2-tr^ (hy-n-^h^>">y/w) 1, 2 

-tr* (f^y-sec-^h^y/H ^*>\ 1, 
2-^* (hy-t-/h^»y/p) w^ifco 
1, 2-t** (hy/y^^y/u) 

[0 0 17] 1- (v?^ h^r'>^^/Wv'y/U) -1- 
(hy > h^rv-v-y/W) 1- (v^b^v^^ 

/w->y/u) -1- (hyxh^^>y/w) y*>\ 1 - 

-^nzK^r^v^yyu) 1- i -^ntf^- 

v'^/ui'y/w) -1- ( h y - i y 



1- {hy-n-yh^>y^) y*>\ i~ (v?- 

sec-^h^f^JI/P) -1- (hy-sec 

1- (v?- t-^h*^ 
^/u->y/u) -1- ( h y - t h^i/y/w) 
y^wi- (v?r/^^^">^^/i-v^y/w) -1- (h 

y T7^=*3rv->y/U) ^^Vi; 
[0 0 18] 1 - (i^ h^ri^^^yui/y/u) -2- 
(hy> h^r^i/y/U) cn^^ 1- (5?3ih 
10 /PS/y/u) -2 - (hyxh^^>y;u) 1 - 

(iz-n-ynTK^r^/^^/Uv-y/U) -2- (hy-n 
-l/n^v^y jv) 1- (i?- i -^a^ 

->**yus/y/io -2- ( h y - i y 

2- (hy-n-^h^>y/v) l- (>>- 

s e c-^ h^v^^/l^y /U) - 2- (h!l-sec 
--JV*^}) M 1- (v^-t-^h^r^ 

f/ui/y/u) -2- (hy-t-yh^r>->y/w) ^ 
w^oi- (^r/v=*->^^/vs/y/w) -2- (h 

20 y T/l^ ^r >> y /U) V|g ; 

[0 0 19] tr* (v*;* h^r^^^/W'>yyW) ;**>\ 
tr* (^xh^^f/^>y/l/) t*^ (v?-n 

-^a2Kar'>^^Ui/y/U) ;**>\ fc*^ (i?- i 

v^pf^yUv-y/U) tf^ (^-sec-/hari/ 

/i-) 1» 2-b*^ (v?^ h^^^^/Uv^y 

zv) >\ i, 2 - e*^ (v?^ h^ri/y ^/^i^y /u) 

30 m^V. 1, 2 - 1'* (^-n-7 P P^Wf;l/i/y 
/U) V x 1, 2 (i/- i -^nzK^r^^^/P 

v-y/U) ^ s i, 2~ t'X (i^-n-^h^v-^^ 
A->y/P) x^y, 1, 2-1^^ (i^-sec-^h^ 
i/^^/l-->y/l-) l, 2-f^ (v?- t -7 Y 

= f/Uv' y /u) >|§ ; 

[0020] i, 2-f* (hy^h is y /i-) ^<>- 
-^v, i, 2-^ (Hy^ h^r^yy^) -o-^v. 
l, 2-tr* (hy-n-^o^y-yy/u) -oif 

40 y, i, ( h y - i -^n^v-vy/P) 

-2^ i, 2-t*^ (hy-n-^h^yy;H 

1, 2-^7 (hy-sec-yh^r^y^) 

-<v-^v. i, 2-f* (hy-t- y h^rv^>y/w) -< 

^V'. 1, 3-t*^ (hy> h^rv'v/y /U) 

i, 3-tr^ ( h y^i h^ri/^y/v) -<y^y, 

1, 3-tf^ ( hy -n-^02jf^rv^>y/P) -Oif 
1. 3-fcT^ ( h y - i -^nuK^rv^>y/U) 

■tr^ l. 3-tr^ (hy-n-^h^r^yy^) 
i, 3-^ (hy-sec-yh^^-yy/w) 
so -O'-tf >\ i, 3-tr^ ( h y - t b*isisy /v) 
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^Vi?>\ 1, ( h V * b*^>l) M *<lsH 

>\ l. ( b y 3i ^>-g>\ 

1, 4 -fx (hli-n-^P^^y/V) -O-if 

i f 4-trx (hy-i-^o^v">y/w) 

i?^. i, 4-fx (hy-sec-^h^»y/u) 
-o--tf>\ i, 4- fx (hy-t-/h^-»y/w) 

'O'if W£ <>f<7} f X (bD T/W=^r->'>y /l>) -O-ifV 

« ; fc£*rr*£fcas-c#4. ztibwt&vo (4) 

fi. l«*>^tMi2WK±&RI«FJc«fflU-CtJ:^ 0 10 
[0 0 2 1] JiEft-fr* (4) +-ef±> fx (hy y b 

^•>->y/u) y*>\ fx ( h y^ h^-v-vy/i-) y * 

Vft<*f<Dfx (hyT/^^^>y;u) y^V; 1, 2 

-fx (hyy h^rv^^y /^) >\ 1, 2- fx 
(hy^h^f-wy/u) ^9ist£}£<Di t 2 -fx (b 

y7^=^r^y/l') xi^V; 1- (v>y h^v-y^vU 

v-y^) -1-. (hy^h^vy/w) y*>\ 1 - 
h^i^pt^/p^y/w) -1- ( h y ^ h^ri/v-y 

y * yf£ }£<D 1 - (e^T/l^^y^/i^y /i.) - 
1 - ( hyr/V3^^y/U) y *V ; 1 - (v>y 20 

v'^/t-i/y /u) -2- ( h y > h^v->y 

V, 1- (v*3i h^ri/^^^i/y/l-) -2- (hycuh 

y/u) -2- (Mr/^^>i/y/u) ^> ; trx 

(v?y h^rv-^^^y/U) y*^. fx (v^xh^> 
is'Vsl') J*^;!, 2-fX (v?y b^rv-y^/Uv'y 

/i.) > N 1, 2 -fx (v?3i h^-cy^ /us/y/u) 

3L?l/?j:¥<D 1 , 2 - f X (^T/l'^v'y ^A'V'y 

/U) v ; 1 , 2 - fx ( h y ^ h ^r>> y /U) -O' 30 

1, 2 - fx (hyxh^^>y/u) 

1, 3 -fx (hy^ h^r^y/v) 'O'*^ 1, 3 

-fx (hy^ h^i/v-y/^) *<>"tf>\ 1, 4 -fx 
(by y h^i/^y/u) ^v-tfv. i, 4- fx (hy 
xh^i/^y/u) -<yfy^^^ ibVT/u=i^y 
->y/w) ^o-i?^; ^»*u<. 4$uifc*x (hy y h*- 
->->y/^) y*>\ fx (hyxh^»y;v) 
#^<7>fx (hy7;^^^>y^) 2- 
fx (hy;* h^>y^) *#>\ 1, 2-^ 
y^h^r^v-y/p) x^y/^(7)i, 2 -fx (hyr 40 

[0 0 2 21 JifB (A) *»ti«tSft** (1) - 
(4) Srflrtcd*. tf#S*S«H^ R» 0-T^£*l 

sai^fcj, 0. 2 s~-3*/i>(D7k*m^zz.b 

##SL<. 0. 3-2. 5^/K07K^D^^Ci:^ 
[00 2 3] (A) *5J-«r«*-r*flS** ( 1 ) - so 
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(4) £M?ic##. «***SBS«3itt, ttSESr^LT 

w&m, mmm. mmm. &m&m, mmmm&mfz 
[0024] M^^-Mk^tum h 

yxh^iz-^y (Tir^vurir h*J-- h) *-*>\ h 
y -n-^ntf^fv' • qey (Tir^T-tr h^-— h) 
hy-i-yp/K^rv"^y (Tir^vKTir 

— h) f=-*>\ hy-n-^h^-^e/ (TirfvKT 

(Tir^Tir b^— b) ^-*>\ hy-t-^h^> 
• q&y (Tir^/PTi? h^— h) v?oi h^ri/ * 

V. v?- s e c b^cis • (T^^/^T^ h^— 

h) v?-t-^h^'t^ (r^^r^h 

b) ^yxh^>. hyx (r^^/ur-fe 

b^-— h) ^y-n-^p^ • hyx (r 

ir^T-th-^- h) ^-y - i -^ci2K^'>- 

h^r^- hyx (r-fe^r-fe h-^- h) ^ey 

- s e c-^h^v' • by * (r^^/ur^ h^— h) 

^y-t-^h^r-y • hyx (r-t^r-feh 

T—b) fh7^ (Tir^/UTir h^- b) 

h y 31 b*i/ - (xf;vrthrtf- 
h) b y-n-^cuK^^ • ^ey (rc^/ur-fe 

(xf;V7th7*fef-h) hy-n-^h* 

-y-^ty (^^/wr^r hrirx— h) hy-s 
ec-^h^-v"^y (xf/ur^hrtf-h) ^ 

h y - t b*-> v^e/ (xf;i/7t hTirr- 
K) ^^V. v?m h^rv^ - b'X (m^yurir hTiry'— 
h) 5^^^. i^-n-^nxK^v- k'x {ztL^T^zb 
7tf- h) v 5 - i -^njK^ri/ ■ fcTx (oi^ 

;i-7th7tf-h) i^-n-^ h^rv- • fc'X 

(cn^/ur^ hT^"^— b) ^-sec-^h 
tfx (xl^T^: hTirx- h) ^*>\ v 5 - t 
-yh^>« tfx (xi^/UTir hTirx- h) 
^yxh^y. hyx (^fvurir hTirx— h) 
V, ^ey-n-^n^v' • hy^ (xi^/wr^: h7t 
•r-h) ^ ^ey-i-^p^i/' h y ^ (xi-F- 
si-Tiz bT±"r— b) T-fzs. ^ey - n-^h^r-y • h 

y ^ (xf/U7th7tr-h) ^y-sec 
(ji^^rir h7tf - h) 

v. ^ey-t -yh^> • hy^ (xi^/ur^hr^x 

-h) fh7^ (ai^/wrir KTirx- h) 

^*>\ ^-y (T^r^T-feh^-h) Ky^ (xi^/v 
7th7tr-h) ^^V. fx (T^frYlzbl— 
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h) tr^.(^^r-fe hr-fe-r-h) hy* 

[0 0 2 5] hyxh^-^y (TlrfvUT-fc h^- 
h) h y -n-^d^^ . ^ y ( Tir 

vS^rirh^— h) ey/Uxt^A, hli-i-^ojK^ 

v"^ey (Tir^r-tr h^-— h) hy 
hi— h) h y - 1 h**> • ^ey 10 

tf* (Tiry^Tir h:J-— h) i>vu=r-£A N v^-n- 
t'* (TiryVUTir h^— h) £ 

h) ^-n-:/ h*-v- • tf* (Tir^yvU 

T-feh-t— h) ^/l^x^A. v?-sec-^h^v" 
fc:** (Tir^yi'TIr h^— h) ^3^^, i^-t- 
:/b3rv"bf* (Tir^/KTi? hi— h) v^/urr - ^ 

a x ^tyxh^i/- hy* (r-fe^/urir h-*— h) 

/^n-r>^ N ^e-y-n-^nTK^rv' • hy* (Tir^/W 20 
Xirh^— b) ^=1^^, ^ey - i • 
hy* (Tir^/ur-fe h^-— h) i^/un - r>A s ^ey - 
n-^h^v-- hy* (Tir^-Tir h^— h) i^xr 

— ^y-sec-^h^v" hy* (Tir^/KT 

i?h^-— h) ^-t-^h^- hy 

* (Tir^vL-Tir h^*— h) ^^^A, fh7^ 

.^-y (rt^/PTi? hTiry"- h) y/^^^A, hy 
-n-r/nzK^v' • ^ey (m^UTir hT±T— h) i> 

/^nr)^ h y— i — ^oatfap-s/ • ^ey (xf/v7t 30 
y (xf /urt hr-tf- h) ^3=?a> hy-s 

ec-y^y^y (rc^/urir hTir^— h) 
^^■y-A, hy-t-^h^'y-^y (xf/urt h7 
-fey 1 — h) v?/Unn^A % C^n h^rv- • bf* (xf/V7 
•fehr-tx— h) v^/^^^, •y-n-T'p^y' 
fcT* (rc^/UTir hTi?^— h) vvUxr- r>i^ i 

— :/a tK3t • tr* (xf/U7th7tf-h) vvUxt 
-£J^ v?-n-7'h^v" f* (xf/i,7th7tf 

— h) v?-sec-yh^y'^ fcc 40 
f^7t F7tr-h) v^/un - >7 A N t-zf V*c 

> • fcf* (xf/U7t h7tr- h) >?/W=ini>A s 
yaih^->- hy* (xf;V7t h7tf- h) i^/P=i 
^.y ~ n -^nzK^riy • hy* (xf/U7t h 

r-fe^— h) ^x?A x ^y - i -zfutf*cis • h 
y * (3i^yur-fe hrirx— h) ^3-!)^ ^y- 

n-^h^v" hy* Cx^vurir hTiz^-h) vVu 
xtx^A, ^ey-s e c-^h^-v' • hy * (xi^vur 
-fehTir^— h) cy/un^^-^x ^y-t -/h^-y • 
hy* (xf^7th7tf-h) v^/Uxix^A. fh 50 
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y *r* (^/PT-fe h7-fer- h) y/^^?A, ^ey 
(TiryM'Tir h"2— h) hy* (xf;i/7th7tf 

-h) ^/ux^^a, tf* (Ti^/wriT h^- h) tr 

x (xf;u7t h7tr- h) vv^xt-^a, hy* 
(T1r^/PTir b^"— h) ^y (m^/VTir hTirx— 

h) ^3 - ^ A* ^<D^n x A ^ i/- hte-S^ ; 
[0 0 2 6] hy* (Tir^vPTi? by— h) T/i^~ 
hy* (ni^vwr-fe hTirir- h) T/U^x^a 

[0 0 2 7] ti^itT^ #J;ttf, ftBL ^nf^- 

j-r^m. "fx^m, y^tm. 

2 -m^/u^^i?-^, *xr y >-^. y 

7^;y$im p - h/^v*^*^. -<v^>-^ 

/^^K, ^ey^cing^^ ^y/ncrg^^ h y ^ ci u 

hyy^^-ng^^ ^ x -^n^ x */u*>- 

[0 0 2 8] ^rm&S^LTte. m^l^. eyv>>\ t° 
a— /k eayvy^ txy^y, tfny 

>-> hyyf/w7^y, hyxf^^y, ^eym^y 

~^7-;y, ^yy^/^xi^y— /pt ^ v x hyx^ 
60 mmm&kvxtt. mx.^ 7^7, tkk^ 

h y * A x 7K^b7V y 7KSS^<y 7K^k7^ 

/ui/ * Aft ^£^tf -6 C t J**-C# -5o 
[0 0 2 9] ^tb^«^C0 5^> AM^-Mbfr*. 

[0030] ±&Mm<D8immte, x&m d) - 

(4) (OR 1 0--C^Stv^SOi^S:l^/MC*fLT, 
5i«, 0. 0 0 00 1—0. 0 fl^lXttO. 
0 0 00 1 — 0. Ol^tfcS, 

[0 0 3 1] (A) ft^tt (1) - (4) <Dffi 

<osa^7>^fiT% asr. 500-300, 000, 

»*U<«. 500-200, 000, se>iz#*L<- 

fll, 000-1 0 0, OOOggt^o 
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[0 0 3 2]$*:. (A) *«^Sr*±llD*» 

(A-4) f&ftU. (A- 
1) (A- 2) /d«h (A- 3) j*5»Jj:tf (A 

-4) ^«ti^LT5-5 0ll% £fiL<IS 
5-4 5li% N SP>l:ff*L<ttlO-4 5i*%"e 

fc9> C (a-i) /£#<ofifi) < C (a- 2) & 

ftnmm . c (a- 3) f&ftcoms] < c (a- 2) 

/S^Ofift] -e*>So (A-4) ^5li%*It 

ttWAfcttO. -vtr, 5 0lt%§rM5^ R;W4 10 

ft, [ (A-l) ^Olf) < C (A- 2) f£ft(Dm 
&) > C (A- 3) ^li) < [ (A- 2) f$,ft<D 

mm) zffiizztwk. mbftzmm<nmm#)%L&&£ 

fb^ft (1) - (4) OS i OR 1 SdM 0 0%*D7k# 
*LtSiOH«i49, £fcK^£fc:SS^LTi/n* 

[0033] (b) #y^— g/W 

(B) *tfy3i— tvu£ L-Cfcfc, TIE— Jtt* (5) -e^£ 20 
ix^sK y ^i/xfuy|;K y -r- "Cite*. 
PEOn-R' (5) 

) 

[0 0 3 4] Z<D (B) # yx-T/KDSP,|^»^» 
R 4 - (CH2 CH2 O) n-R 5 (6) 

«**tt5«T-Cfc9, R 5 I^I»5-3 0Ol*O 

[0 0 3 5] ±JB— jtt* (6) WS^r, R 4 ^tt 
fi, t: Kn^i//vl, #/U^v7t-£;* h*i/g. 31 h 

/cjK^vS, hy^ h^r^>D^>i> hy 
31 hap-i/^o^i/ag. hy ^osK^'>->n^i/s. hy 
^h^y/Mh^rv/s, hy3ih=¥^>y^> 
v/g, h^'»y/^h^'>£ 2-hyx 

h^v">y/u^i h^rv-g. 3-hy^ ^^y/w/p 40 

#*i/S, 3- hy^ih^^->y/W^azK^v'S*^Sr 
3*lf #£U<f*fc: Kb*^A* * 

5/S*:¥lf<5 4*Ui#SL<f*fc Ko^>/w 

*&*«f5 5. *fc, ±S5-«:^; (6) fc*s 

v^, i«o^rias-efc5R 5 ^tm r/i-*/ug, 

»:5-3 0or/^/^SSr^if5^td5-e^. #£l< 

=>/ug £ Ittt, ^^IS 1-24 (OT/^/wSSr^-r^ so 



So 

[0 0 3 6] (6) -eXStb* (B) Ttfy^-x 

/KDMWiLXfi, jKy^^U^^y a-A^ry-O 
^vl^n— 7VK ^Ky m^U^^y =1— /uqE-y^^fiz/Urc 

/K ^y 3i^u>-^y a— ;^/t^f;^- 7VK tf? 
y xf i/y>ry y r:/ux-f/K Ttfym^u 

y^y 3-;^y^x/ux-f;K ^yxf uy^y 
a — /i/^e y r> y^ft xi/uin— tvu % .Kyxf i/y^y 3 
-/^y Y^jtj-/u=r.—"r/v^ #y ^^u^-^y a— 
^ey hy-r^x:/^— tvk #y xfi/y^y a— /i^e 

/^v^t^^x/uji— tvk ^y xf i/y^y a— /i^e 
y -^afi^^xL/urc— rvK #y rc^uy^y a— /uqe 
J*^**?*— tvk *Ky 3i^uy^y a—/i^e 
/^^-r^^/ucc— ^/k zKy 3i^u^y a— /i^e 
;;tf^x;ux-f;K zKyxf yy^ya-/^y 

aiha/l^zn— fvK # y 31^- l/V^ ]) xt — / 
aiha-/U3i— ^/K ^fyx^L/y^y n-;^/ K^f 

a./^— sKy 31^-u^^y a— /u^-y h y =1^=. 

/U^i— zKy Ji^U^^y a— /l/^ey ^ h7^fx 

/i^n—TvK ^yx^uy^y a— /U^-y ^^^a^a. 

/1/X-7/K zKy m^U^^y a— ;U^y ^^ai^x^ 

;vx- vvk zKy^^-l^V^y =1— /V^ey ^.-f^zi^zz. 

/i/x-f/i', zKy^^-uv^y ^— /l^^e-y ^-^^rf-^^ 

yux:— r/K zlfyxf i/y^ya-^yytafx/w 

31— -7VK #yxf i/y^y a-/^y hy7=y^= 

;Ux-r^^ ifC0/^ y 3i^ Ix^^y a~/^T/U^r/l-3i— 
7^/1^1*50:^60^^^31— «r/K 31^/1,31— t^/u x ^ 
a fcT;l/x-r/Us hy^ h 3r->-> y /W3i— tvk h y 31 
h^i^^y/wai— r/K h y ^O/tf^rv'v'y /Ux- 7 1 

h y ^ K 3r 5/5/ y f/Ux-f/K V V 31 h ^ 2/ 
5/ y /vy ^31— y"/u x 2 - h y y b *risis V /^^/l* 
31-— r/K 2 - h y 31 h*?isis9 /usl^/Uzc— tvK 3 

- h y ^ h^rv-i/y /U^n fcT/U3i— t'/K 3 - b y 31 h 
^ri/5/y /W^n fcf/W3i— ^/U^^ftOzKy 3i^U>^y a 

[0 0 3 7] /Ky^^u-v^y 3— /P^y-p-y^ 
7at=/U3L— ■ r/K ^yxf uy^y n— /u^ey - p ~ 
xf;P7xx/px- t'/k /Ky 3i^u>-^y xt— /u^ey 

— p— tvk zKyxf yy^y 3 
— /i^ey ~ p -y^/i^^xvux:— x/K ^yxf yy 
^ y 3 -;w^e y - p -^y f /U7x x/i/x-f/v, #y 
xf yy^ya — /y^e y - P ^ ^/^-f 
/u s zKy 3i^u>^y a— /p^ey- p -/<yf/u7x- 
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/uyx-zvx-f/K /Ky xi^u^^y 3— yu^y - p 

— / n/U^^r^/Urc— x/K # D 3^ ]) 3 — yU^e 

y - p ^/u^ ^ -/urn— x/K uy^y 

tvK i/y^!l3-/^;- p -hyf*-^ 
:7olxvuxl— #yxf i/y^yn-yi/^y-p- 
t 1 h7f*-/^7x=;ux— TvK ^yxf-t/y^yn 
— /U^-y - p — ^V^y^^7^/u^^-/uji— jtfy 
3^ u>^y n — yi^ y — P — ^^rU-y^ xwu^ ^ —yp 
r/K yxf i/y^y 3-/i/^y-p-/s^7 f 
#:=vu:7a:— /u:x--7vk ^y^f 3-/U^y 

- p — a-^* T^—yu^^ x^/Uol— fvK ^yxf uy 
^ y =x — /i^^e y — p - y ^-x^ ^/vx-f/K 
*Ky xi^-u^^y - p — -r ^^=./uy^=^/u 
az— r/K TKy ^^uv^y 3-/^y- p — 3^ 

jv^L— tvk sKy xi^i^^y =2— yu^ey — 
p - K=i^— /W7zc xvuxl— <tvk ?Kyxf l/y^ij 3 
- p - h y nf x/V7xx;i/x-r/K ztfyxi 

— Tvu/cC^o^y^^t/v-^y =i-/i/-p-r^/v7 

— tvK >^i3 e/Pxi— r/K h y y h V yUre— ^ 

/K h yxi h=*v->yyuxi— hy^n/K^yy 
/urc— r/K h y * V * *s is ]) /^y fvuxz— tvk h y 
^ h^r->iyy /i^^yioi— tvk 2- h y y h^iyiyy 

A^^vurc— -tVK 2 ~ h y ^ h^rv^i/y /Wai^/Uxi— 
tvK 3 - h y y h^cisi/ y /U^ cz tfyUoc— yvK 3 - 
h y rc h^riy'>y/W^n tV^— ^vUft <^<OzK y xi^u 
V^y 3-yU- p-T/^/I^^-yi^-^yi^^ft: ; 

[0 0 3 8] ^yxf i/y^y n— /u^y^y^ygx 
*tvK 3Ky 3i^u>>/y 32— /^y ^^fihvg^xi^x 
yK Tjfy ^n^u^^y /u^ey^^^^g&ai^-r/K 
^yrc^uv^y xr—y^y ^-^^^rc^^/K #y 
xfi/y^y3-/^yytyix^f/K ^yxfu 
v^y =2— /^yf^ySx^f/K #y x^u^y 
=3— /u^y ^^^v^m^^/K *tfy rc^u^y a 
-;u^; Kr^yix^f^K ^yxf uy^y 3— yu 

^ey hyf^ygx^f/K ^yxfi/y^y 3— yue 
/fh7f^yS^^f;K jKyxf uy^ya-/^ 

y^^T^fr^KxiJXTVK ^yxi^U^^y 3— yl^ 

y^^ri^x^^^xi^x/K zKy xi^u^^y n— /u^e 
y^*^# ?vk #yx^u>^y 3— yu^e 
y vKxi*7vk tfy^uv^y a— /we 
y/tr*yKx^7;K zKy 3i^u^^y 3— /u^-y 

-f xtihvg^ji^^/K #y rc^-l^V^y 3— ;^y/sx 
3^>^rc^7 1 yU > 2Ky rc^uv^y 3— yu^ey K = f- 

>§£:x*7vk /t?y xi^u v^y 3~yu^ey h y 3^-V 
Sx^f;K zKyxi^-u^^y 3— /u^ey ^ h^xt^v 



^xi^-tvk Tff yxL^u>-^y 3— yw^ey^o-^3^^ 

^xi^yK tfyxL^u^y 3— yl^ey ^.^rih3-^v 

»3l*^/k /tfyoi^u^y 3— y^y^^3-th>' 
®3i^^yK sKy3i^u^^y 3-y^y ^^3-^> 
1&3l*7vk AKyx^uy^y / txf yg 

xlj*tvK ^yxf yy^y h V 7^^ V 

^xi^yi^^OTKy xfi/y^y 3— yvr/V^/UBfcxi 

fcTyi'Xi — tvK h y y h 3rv"> y /loi— tvk h V 
10 xi h^iy^y yuzn— tvK h y atf^-Vi/ y yux:— r 

/k h y y h^riy^yy /i-y ^/uxi-x/k hy^h^^y 
> y /i-y ^/uai— r/u, 2 - h y y k ^yy y /i^xi^yu 

rc— ^yp x 2 — h y xi h^rv^y yUji^y^rc— ^yU N 3 
- hy ^ h^fv'^y fcV^xi— T-y^ 3-hyxih 
*cisi/V /^n fcVWxi— ^yp^ifOTKy x:^u^>/y 3 

[0 0 3 9] *»^{C*5l/>r. ±IB (B) jKyoi-^/u 

(b) zKyxz— x/KOxKy ^f=-^^si»oa*3p*&5^ 

Stt, 3 0 0-3, 00 0, ^t<li30 0- 

2, 5oo-efc5o 

[0040] (B) ^yxL-^yK^^Sf^ (A)^g 
l-80fiSSi5, »*Kli5-6 5llS-e* 

30 [004 1] JCLii 

*3BW0BBS*ffl«rfMfctt. (A) *^*J:tf (B) 
y^c-^yuS:, (c) r/ua-^aWMfc ^rh^S 

[0042] c:?, T/i^-yu^SSEfc ttit y^ 
x^/-/K n-^n/V — /K i -^n/V 
— /K n-^^y— /K i-^^y— /K sec-:/* 
y— yK t-^^y— yK n-'O^y— /K i 
*y— /K 2-y^/P^y— yK sec-^^y — 
40 yK t-^^*y— /K 3-y b^is-ffS— /K n- 
^-^^y— /K 2 — y ?~j\"<1/# y — yK sec-^^r 

UV— /K 2~xi^yu^y— yK sec J — 

/U % ^~fZ J— n-*2#;— /K 2-xi^yU 

^^ri^y — /K sec — * y — yu % n _ j -jVTfr 
3— yK 2, 6 - v^y ^tV^zf? y 4 , n-^ 

y — /u. s e c - yrv^/i'//^ — /k h y y ^/uy 

x;l/7/U3- yK s e c— X h 77^7^^-/^ s 
ec-^rW^a-zK 7^y— yK 
^y— /k > fvu^o^-fry— /K 3, 3, 5 - 
so h y y n^^ri^y— yP % ^>-^ywr^3— yK 
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[0 0 4 3] xf i/y^y=i-/K i, 
^yn— /K i, =2— /K -O-^^v 5 

;d"— /V- 2, 4, 2 — y ^/WO* yyt-/u- 2 , 

2, 4. 2 -^n^/U^^rl^V^^— /l— 1 , 3. Sfcc*- 
\sl/tf y xz— yU v ^Ofc'l/y^!in-/K hy^u 

hyyoei/y^^-^^^iir 
/^-/^gi ; xfi/y^u n— /u^ey ^ 
/K 3i^-uv^y 3— 3t^-/P3i— r-/K xf yy 10 
^y^-./u^yynfcVvx-T/K xf yy^|ja-/i/ 

m— tvk ^^i^>-^y xi— /y^ey 7x^/ux-r/K 

ztv^l/V^y 3-/1/^ y - 2 -xf /Ux-f/K 
v?xf y y^ y ^ f ;l/x-r/K is^L^u^ 

^ya-yu^eyxf/ux-f/K *yxf yy^yn~/i, 
^y^nf/ux-f/K i^xf i/y^j|a-/^y/f 
/Pre— -7VK v^x^uy^y xi— /U^y ^^->/Urc— -7=- 
/K ^nt , yy^yn-/^yyf-/i/x-r/K t° 
u>^y 3-/^yxf/wx~f/W t'!/y^y 33 2 o 
-wy^Dtvi'X-f/K ^ne , i^y^y=i-/^y 

— tvK i/^o fcfi/Vi/y xt— /i^ey x.^/i.x;— tvk 
i/^ci tf uv^y xt— /u^y "T/VtzXcDg, 

~C#£o ^^^^T/wxt— l«&S<^te2 

[0 0 4 4] Ctb^OT/WxT— >Vjm$k<Oo*>^ n-7> 
p/V — /K i — ~7x3s<S — /V\ n— /K i — 

yK sec-^;-/K t-^^y— /K n 30 

-^y*y— yK i— o*y — /K 2-y^/w^^y 

— /K sec —- y — /K t — V* y — /K 3 ~ 

y h^r'>^y— /k n-^^y-/K 2-y<7vw< 

>*y — /K sec-^f/-/K 2-x:^vP:y*y 
— /K t'l/y^D y f;i,x-r/i', :7*n 

t- i/y^y xt— /w^yxf/ux- t° u>-^y 
=r— /i/^ey tfyuai— yvK t'l/y^y n— /u^- 

[0 0 4 5] h>5R*tttfc L-Ctt, Tir hy, y^ 
xwhy, ^f/^-n-T'Dtv^hy, y^/w- 40 

n-7*f-)Vr h V. i/^;U^r h>\ y^/u- i 

h >\ h>> i/- i - 

v. 2-^t;y, y^ywv^n^iJ-y >\ 2, 4 
— >\ ri? h ^yurir h >\ r-feh^ccy 
v x ^ a: ^3 v*ir<^i5dv r-fe^r-th^ 2, 

4 >3f1^vJ2|-> s 2, 4 y v^y, 3» 5 

-^y^ty, 2, 4-^-^^^^v. 3, 5- 
x-fffi?*^ 2, 4-y^-v^^ 3, s-y-7- so 



M2 00 1-4 9 1 7 

18 

^*J*ZS^ 5-y^/U-2, 4-^^V^^ 2, 
2, 6, 6-7h7^f/H3, 5-^^>-^V, 
1, 1, 1, 5, 5, 5-^*y-Z7/U*u-2 t 4 — *>. 

-i?jr b I'M** if&mtf fctv^o 

[0 0 4 6] r ^ VJ&mtb Ltit *yi^r ^ b\ n 

h\ N-xf/V^/UAT; K> N, N-v>xf;v^;UA 

t ^ Kx r-trhr$h\ N-y^r-fehr^K. n, 

N, N- v^xL^/UTir h7^ h\ N-yf^nt'ty 

r ^ h\ N-^f/uepy k>\ N-^/v-^/^/^^y 

> x N-^^^t^yi/y, N-^/U^/Utfn y 
N-Tir^yi^yi^y >\ N-Tiz^vUfcr^y 

v. N-rtf/ufa y v^ttz&m-f ?)ti6 0 ctt6 

[0 0 4 7] a^x/va^ffiBti Lttt, *?^<f-frji— /K 

/K »»^f"/K ftS^f/^. y-7^*=7? h>\ y 
-/^ny^hy, Sln-ypf/K ft^i-^nf 
/K S8n-yf;K ftl£i -^/K SSs e c -zf 
S8n-^yf/K m$ts e c — O^/K SEft 
3-y h^ri/^/K BR^f^yf/K K^2-xi 
^■/W^^/K 2 — xz^/lx.^.ari//K ffHS^S^/K 

n-y-/K r-fehtt^y^/K r-r>h»K^/K ft 

^xf yy^y n-y^y y f/ux-f /K p^ai^u 
y^y n-yu^e yxf /ux-f/K SS^xf yy^y 
xi— /u^y y ^/i^ai— -r/K ^v^xf-uy^y n— /y 
^eyxfyi,x- x^K ftS^x^uy^y 3— yu^-y- 
n -^/^yu^~ tVK SS/ p tfu>-^y =>— yi^e-y y 

^yuxi— ^yK SlFK^o t°uy^y ^-/U^yxf/Ux 
— ryK SS/otfyy^y n— /w^y tVuxi— 7^ 

yK kk^p i/y^y p-/^y /^x^-f/K ft 
li;yp fy y^y p-;y^y y f^x— f ;k ftg^ 
t°ix^^y ^-/^yxf;vx-f;K i^ftK^y 
3-yK ft^y h*^h»^y=— T'pWySx 
fvK ^PtftySn-^f/K yofty»i-7? 
yK ^^.^K^^/K i/a?»^-n-y^K ?LK 
y^yK Mfc3i^/K ¥LKn~y^yK Mn-7; 
/u x ^pyS^xf/K ^^yi-K^y^yK 

[0 0 4 8] *jb\ (C) jS«tLt, Tyi-p-yP^ 
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[0049] ^w^m&^mmAmt. ±ia<o (o 
mt&z^m^zfiK (a) j&ft*m&'rzit&%} (D 

- (4) ^PTK^ib^^/^^j^Rt^-r^^, mm 

[00 50] JMfcttKlte. (A) ^$r»^-r5{b^ 
(1) -■ (4) ^»$^c@«^f3:7K*^^±l2 

m-tZo :^b> ^^t^^^DbT^^-c 

l/>Xt>J:vv wCOSgO^taSi: LTf*. ilSt. 0-1 
OOt, #£L<ttl 5-9 0°CX3bZ> o 

[00 5 1] *<pm<nmu&\ 

10-20him, @^M^10-4 0it%M^ 

Wx.rf, e^b^x^i cro §su ^/-/t^y*;/^ 
(«) §sk j-^x^teZfrmfhtiZo ^^W7/i^ 

20, 1^10.0, 1^2 0 0 ; MM? 7 4 I"? $ * 
[ 0 0 5 2 1 M^^M^^^li^fe 

(o s*£<k (a) j$.fr*mf&-tz>ik&%) (1) 

- (4) &&-&LT> 7K$r»j^^^«:^r^ic^nU 
tx *P7K#ft?U fll^U (A) J$.ft*mM\^tz<7>h. 

(b) xKy^— T/\s&mn-rth&£<. m^ism 

[0053] *m\(om&m<Dmw58z<D&&mh tx 

® (a) fS&*nf&-rzit&%> (1) - (4) , 
(o m^sotk^^ox-Cs *p 

• srs^ic^o^co*), (b) &&*m£r*z> 

© (A) ^#£S/£-rsfc^ (1) - (4) *J:tf 
<o^ (B) ^SriS^-T^^feo 

® (a) tiLftzm&i-zit&y) (1) - (4) . (b> 

J*#*3<fctf (C) ff^S^TKS: so 
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® (a) tffr*mj&-fzfc&m (1) ~ (4) . (b) 
mmftfrz^teWrmMcmu^x. myK^m, b^bus 

[0 0 5 4] CO J: 5{CttH^5*^oa^o 
#£L<te„ 2-3 0fiS%T-;fc*K 

£ft<9. ft^MtJ:0«ti$<)WT^5, ft**\ r 

(o mmz£z%r%iK£oxftt>inZo izti. 

[0055] ^^om^^^T^^-r^ic 

tSirbTf^ i?7 S vt*. &jRft£f 

5 0 *a»Wo«u«««i. RC^y^y^ s i Oz 

[0 0 5 6] ftiS^irUT. 101 

VXmZQ. 0 5—1. 5^m^. 2dHDTMiJi:^ 
0. 1 — 3 m mlS(DM^Mt6 n ^ frX^ ^ 
*i-5J6WOJ¥Sfl, iB#, 0. 2-2 0 j*m-C*>S, 

T> = ^ho UfcJgtBETft if "Cff ft 5 C 

axhR (b) /^^d«a«*i(i^aut-cJiof»LT 
(a) rt^Sr-awfl:**. »c^-c±ia (b) 

&ft^d5^ptf ?>*v* 0 

[0057] *fc, ±isco (a) j&ftnmtmmk 

R»«iica«(iLfc9, mm. ss*. »sft^o# 
ffl^3s^i-^w^^-c#^ q a*, (b) &&<ojfrM 

iBLfff*. a*. 2 0 0-4 0 0^ #£L<f*2 0 0- 

3 5 otti)6^ aJKtt*j|*«jJcfi^o«iS^±ic 

[0 0 5 8] c<oj:5l-UX#e>n5*%Mo®3BS{t: 
Rtt, R««^. 0. 3 5-1. 2g/cm 3 , 

»*U<«0. 4-1. lg/cm 3 , $«bJw»^L< 
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no. 5 — 1. Og/cm 3 XhZ> 9 0. 3 5 g/cm 
3 *»-Ctt. ^0»«to^J&M£TU 1. 2 

(B) j*#0^#«z:J:!K #*fcHSEl-a 

[0 0 5 9] **u *»Wo«**jkBttt. SbkttiWft 
^jRfc4WWr*U fc^rxtf. M$:12 7t, 2. 5 
a tm. 1 0 0%RH. 1 ^HflcH UfciB*, 

tkW&(omg:(D i r*^ h/HR*^5>tt»Bt^<07jco 

teim*mm*<r> (a- 4) /j»omt*»!SE« 

[00 60] £ fefc:* ^W^<E««fldR<0R«*tt. 

ffi»li**e*)D> a*. 2. 6-1. 2, #£u<te 

2. 5 — 1. 2. £ £.t-£f£ L< f±2. 4—1. 2-Cfc 

(b) &ft<Dtt&\z£vmm-rz>zb&x~%z> 0 
[0061] *am<om&&i\Mt*. mm®-mmfr 

*«t8 0t^5m *W«teirF2 0 Ot 
x~s&mW&i,it<D^ *P)«ST-e3 4 0t, 3 6 
0^. 3 8 0^^JIH^ix^tt3 0^Hi*oiDjRU S 
5>ir*ST4 2 5tT 1 ^WLTil$:Mt5o 
#e>tb^(D^*. 3fe**KJ»|- (Rudolph 
Technologies tfcSf. Spectra La 
s e r 2 0 0) *JB^TS6JBI®rt-C5 0*Jffi6b*:» 
-£\ 3 a (a :fiT4HBgi) #2 !K SfetR 

*Li\, i(0«fttftff4BWJS-ttll *»Wic*5Jt 

5 (B) ^Sr^^Ctt*a*-C#$o 

[0062] ^wn<om&smxs mmm^mth, m$> 

CMPiHttftiflC«tt5Cfc^fe. LSI. 
v/^fALSK DRAM. SDRAM. RDRAM. 

[0 0 6 3] 

[00 6 4] mmm 1 

(A) /S^Olfii! ; h y ^ h=¥^7>2 4 3. 

6 g : 1 2 0. 0 g) . 1 , 
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2-fc*;* ( h h^rv'^y /W) x^y214. 5g 

^ya~/^yyptVPx-7/W5 5 9. 3 g. ^/U 
- n -'O'fvl^ h >- 2 3 9 . 7 g O^^^lC. V U 
-YVKl. 0g (ttftt/R 1 OI^/V»=0. 0 0 
lmo 1 tt;) £tK1 62. 0 g (H2 O/R 1 
/HR=1. Omoltfc) KS^Ufc^SiftSr^i&^ll* 

t2^®s^tto^ WET-eiStttii, ooo 

flUftfettMH ; ±|B-e»fc#y i/^fy/;n 00g 

8. 6 gisaou Wfett^a^ftSrs-f >^>y 

^^/Nj2tc^t: 0 ^=r~ hjfc^j; 9MU ^8 0t 

ftv>t*lf T2 0 Ott*5 5>FWt^o 
*>. ^{^TT*3 4 0t, 3 6 0^:. 3 8 0t^)I 

[0065] KM^aa^^gii 
i- *?j*8ftett 

**M^*5»t-5rof?J«^3SajaS«8 0m 1 ^Ml 0 0m 
1 ^7^»*aCa»^70tT?6BBU 4 0tt-h^ 

OOrpm. 3 l^^tT^a— h*ft=-CJMiU JtfE 

30 (Rudolph Technologies {±fik S 
pectra Laser20 0) l£T$>J^L. 

O:KS«ft*<10% 
x :)RJP2«fc*£l 0% 
[00 6 6] 2 . ^^-tt 

ya- * — Sr/Bl^T. (EME&2, 5 0 0 rpm. 3 1# 

40 oaH*-ctt#Lfco ^<^> i:iBHJfiMiiB*o^ft-e 

»*U*:B»<OJIWWr, 3ft*aHWW (Rudolph 
Technologies fcfcffii. Spectra La 
s e r 2 0 0) Sr^l>T^ffiffirt"C 5 0*8J3£Lfc o » 
f>ttfcll0 3a (a *M* U 

O : mm<D3 o&2%5fcffi 
X : mm<03 a^2%£A± 

[0067] 3 . mm& 
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i/-?!vitmw& i o o k h z ojaa«c-c, «sr • t 

Ixy h^S^^— K (*) SI. HP 1 6 4 5 1 BlI^oJ: 
tfHP 4 2 8 4A^l/^3 V L CR^-^^^TC 

[0 0 6 8] 4. Bt^k 

5. 5*tt^ 

[00 6 9] 6 . B&7kte 
#btlfcM*12 7t> 2. 5atnu 10 0%R 
H, OfltftKl 1 WIl, ifc@^<D^Jg£<£> I R^^ 

UT> 3, 5 0 0cm- 1 ftiffOH 2'oi£jBHt"£8ftiK£> 

0:RiRSSL 
X : P^HX^ft) 

[0 0 7 0] 7. CMPitt£ 

X^y- : ->y#-iBlWt**3R 
WSffi* : 30 0g/cm 2 
$FI§&#P B 1 : 6 OS? 

O : *<bftb 

A : — a^WcdStt^^r^SfcSo 
X : £Ttt*Sft«. 
[ 0 0 7 1] 

(A) A^ORH; x h7^ h^>v">7^5 0. 7g 

(^*P7K^w»as^«i«» : 2 o . o g) . ^ h y 

;* h^7>16 2. 4 g (^^P*#»«S£>!fe« 
Sl:8 0. Og) , ^f/^h^7y3 2. 4 
g (*^ln*5WWB-fr»«» : 2 0. Og), 1, 2- 
f * (hyxh^>y;l,) ^^^2 30. 5 g 
*D7K5W»38f^«l»» : 8 0. Og) , /afuy^ija 
^ f/H-f/W 7 9 8. 9 g *>»fr*Sfln^ > 
^!>80. 9g (ft6g|/R l OI(D^;V»=0. 0 0 
lmo 1 it) 71. 3 g (Hz O/R 1 0<Oij&^r 

/MR= 1 . Omoltt) lC»*lfc**tt«:MLT 1 

m&mnwm ; ±iax#fc#y v-a^i^yvn o o g 

»2 0 g ) ^yxf L/y^y 3 -/i^eyr>y 
7^y8x7f^ (t^i/xf i/y^^tS= 1 0) 
10. 8 g&Sfc&PU »fe*bfcft&«>«r8-f y 3 
fragile* tf^a — haxl£J:!>&*U *«*8 0 



^'btwXSTX-3 4 0 , t:, 3 6 0t N 3 8 0t<D«i 
X*^*L3 0 £ b\zM£T4 2 5t 

i ic^-r 0 

[0 0 7 2] HJS^I 3 

(A) *^WB;rh7> b*~>is~>9^l 0 1. 3 
g (&±lXlfc&ffiB&y>1&& : 4 0 . 0 g ) , ^ h 
io !) * h^7^2 0 3. 0 g (^±*l7K5WSBS-&^ 
% : 100. Og) . 1, 2-fcT* (hyxh^v->y 
x^yi6 0. 9 g (^^5*^^W*J* : 6 

0. og) , ^nei/y^y 3-/^y/oif/i'X-f 

/U7 8 3. 2 g, i?- i -^azK^v- • fcT* (:x fvUT 
irhTir^-h) (tem/R l Q(Dm=e^W= 

0 . 0 0 4 m o 1 it) <Z>»-fi16«te:. 7K 1 7 7 . 5 g 
(H2 O/R 1 OiOft^S^l. Omoltt) £6 

£<bt£6 ot:t?2«fPasiC*iirfc<o*), r-t^/ur 

1, ooogtw^'fliiu mm^^M2o%(D 

a*«i^»i» ; -HB-c»fc#y ^d^>->//n o o g 
(i»2o g ) #y 3^-uv^y 

7*#>&t^*T/l' (^'>^u^*9 5SU»= 1 0) 
8. 6 g&SftlU #b*bft:Kfi4b«:84' v^i/y = 

■es^ra. ft^ti*T2 o or^5$MWipfRLfco 

$e>l-ISK'3 4 0t, 3 6 0^ 3 8 0rcDj!l 
30 -C«T,«x3 O^BB-foJpJRU. £ e>I^T4 2 5t) 

ttX&ft 1 Iw^-To 

[00 7 3] HAfcM 1 
HJfctfl 1 icfti^T* /Kyxfi/y^ya-zw^vf 
^y^xxf/v (t^i/xf i/yi^t»:=io) £ 

40 ifS**^ l ir^-r o 

[00 74] tt«£« 2 

SIMM i Hitter* /p^i/y^y3-/^;7'n^ 

x-r/W5 5 9. 3 g, ^f/W-n-^yf/^hy2 
3 9. 7 ««MWB*-J\ ftbQicy h?t KP7?y7 
9 9 . 0 g Srttffl-T -SfiWtt. 1 t 

& Jxfc«^*5 J: tlW«)IW»«r, HJfi^ 1 t fS3«tc LT 
ffofco ^^1^-To 
[00 7 5] tfct»« 3 
so Hffiftl l ic*3^r, y xf-i/y^ y =i — /u-^y $ is?* 
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tfVg^^yvu O^i^^U-VlSt) 5gU&= 1 0) 
8. 6 g**fcRHH\ ftt><0Ktf!) *?-fr**>? V u- 
htffflt (^12 0, 0 0 0) «rftffl-r5£l^-(4. 



I 



i£#l 1 k LTfrofc. *S;g&3? 1 i^-r. 

[0 0 7 6] 
[SEl] 
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l&Sgfcfettl O I o 

1 — _l — 
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mmm-&\ o i o i o i o i o 

1 1 1 , | — 

12. 4 | 2. 2 | 2. 4|3. 0 | 2. 4 



I — I I I I - 

RSSiS 11. 2 11. 0 II. 2 11. 7 11. 

(g/crf) I II I I 
| | | | | _. 



#f£s£ 14. 7|3. 9 14. 3 19. 5 I 4. 5 

(GPa) I I I I I 
I | | | | 

I O I O I O I O I x 
I | | | | 

CMPHttl O I O I O I O I O 
I | | ( | 
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